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[-8.9H1 

AV^o] ol-g-*V i^} ^ H ^2: «o V, ?HH #3l 0 l 1-^^ A l 

7l7l W ^ €^7> tf^M °o^# **fH ^€4. ^is. tfl 

^iLS. Bfl^m ^ ^ 5L^e> sfl^s. a>oH1 tg^Sl, a} 3. v}^ M.^ ^7) 5L&^ 
^&6\] 31^ ^f^s. ^V^ol #^BVol ^£t}. 4^ £^nl- sfligofl 2)^ 

xcfl^-cHl , sfl^sl ^^11- §M1 ^S^i ^ S^. St!" 

S. 3c 

^STflM-ol^, 7l<^ ^l7> 
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^-^o] ^ ^2: ^ zl ^12 H o v ^ {PHASE-CHANGEABLE MEMORY DEVICE STRUCTURE 

AND METHOD FOR FABRICATING THE SAME} 

5L3bxr 5L3a^ ^-^o] 71^ I-r 4^ 

H3c^ £3b^ ^-^o] 71^ iL<^*r a>a1£o14. 

514^ £3a^ #31 o] 71^ ^7>S] - 7 > 5)s.£oT^. 

£5a vfl^l £5g^r ^"^^ <H ^AHlofl 4^. J£3a^ ##<>1 7l<3 4i7>^ ^flS « 0 V 
*?HH -g-^ tc)-^. ^ oil 71^: &HSl^°]t% . 

£6a £6e^ 4f ^aHH 4 a 513 a ^ 7}^ ^\^\ 

£7a £7e^ IE ^ ^HH £3a^ tf^l 7 }<q ^}2] 

49-4 



1020020052728 *3 2003/2/14 

100: wV£^l 7l^r 120: TflolS- ^o] 

140: ili ^ 160: H.efl°l <^<rf 

200: ^-g- E-BflS! *R 240, 340: ^ #e1zl 

260a, 260b: sfl^ 270a, 270b: 3^ 

300a: tf^l #^ *fl€ 360: tilS^o] 

<16> til£^l 71^ ^rtb ^AH^Tflfe A o V ^°l 4i7> 

<17> tilH^ 71^ ^^V-i-^ Sj^-i: nfl, C-ll Ol E-| ^ iL-fj- -fr-^-ofl V\&c, 

3.7fl fl*^ 71^ ^7> ^ Hlfl^ 7l«^^7>S ^ ^ $313-. 71^ i*}*^ tfl 

fe^ "0" £^ fee] "i"* ^e}^. 
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t]^, ^7}*\9l elsefl4=l %&.^7] nflM, 3&£r -S-t 1 ^, 

n> ^3flAlEi ^^-Stl ^7>^ t}3« ^7}*1 ^ajH #7>» <H^7fl tb^ 

*}<?1 ^Efl^ 71 «^ tij-H^ll 71^1 *V313. TflolE^o^^-, W-^-TllolS, -ff*l 

*fl^ £ ^l^TflolES. TflolS sflBi^ ^^4. #2fl4l 71^ ^ 

<18> 4^ Ulfl^ ^ ^ ^Sl ^e^l 7>^>JL, ^>«1 ^£51 ^7>Al7l^A-l ^ 

2:7V *fl3.£ 71^ 7fl^}7l $\$± , olofl 4^ u)-^ 

\+ ^S^^I 3°1 7l^ ±X\o]K)-. ^£0] 7 )<q ±7}^ ^£0} A>-g-^4. 

£fr 3.7}(^, ^ <IH1 #^£r #3) 

(switch)^ 

<19> £1^- 7l<^ « ^ ^71 A] 71 ^ « 0 V^^- ^^^>7l W ZLBflSom- 

. 0-17H, 7}S.^ ^#(7)^ q-Hl-ullJl, #^°1 #^^M1 7Hfl7.]^ ^J£(TMP: 

°C)M: M-Bl-vflrl-. 

<20> £11- %2i-5}t$., s£x\o) #*)<2M- -g--g-£:£(melting temperature; TnOiL^f 

51°1H 7l?i(^i7l?i; Tl) 7>1*> ^1 m}^ ^SLS, 
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^zj-Al^ig (quenching), tf^fl (amorphous state)S. 

(crystallization temperature; Tc)iL^ ^ £5L4H ^RKTl) Jitf tJ ^27R> 
(T2) 7><I (anneal ing)tt M ^^1^1^, #*i°l 33 ^ (crystal 1 ine 

stated €^=K^d © #20. #« w^Kg- 

jg.^o^ * ^fl- ^-4 (detect i on) , #7l 7l<3 €°ll 

^^.7> fesl "1" <?1*1 fee] "0"°l*ll- ^(discriminate)!: #7l 

t^^Sfe ^STflM-ol^ ^, ^^.^(Ge), i^Hl^-(stibium; Sb) ^ 't-rBl 

-g-(tellurium; Te)# ^4r*Kr ^tt D -t (compound material layer; °}*\ 'GST^f ' °l2} 

<2i> 44 ^l ^-^ol -i-^o) ^-Efls. ^^>7l ^*lHfe KheatH ^A^cf. 

Jf-^^o] ^-^o) 7 }<q ^Hl A o^°l ^*Rr -M fe£ 

^ ^# 3 ^¥-£3 33 ^7} ^tb4. *f-^ 

^ ^ ^ ^-^ol ^-^o) ^-Bfll; A) 7]^ til ^iL*> ^Hfe ^f^. 

<22> £2fe ##3<?1 tf^l 7l«^ i4 ^^^7l ^tr #*I 6 1 7l«^ ^ 5>M"# 7fl 

5^0.3. ^A]*V c^£ol£]-. £2 « #2:^, -f-^<?l ^<>1 7l<^ ^7]-fe 4-^- ^ 

e> sfl^(io) , 41-71 *>-f 4*2(10) ^°\] yfl^m 3^(12) ^°11 # 

^11(14)1- #Sfl^ #71 SfJf 4^(10)^1 ^71^^.3. ^^Hlfe ^#°1 #3^ 4 

^(16) ^ #7l #^ol §-^4 ^^(16) #ofl *§>£^ ^ 51*1^ 4H(18)^: if-tr^f. 

o]^ ^ *^<?1 #^ol 7l<3 ^*HH, #7l 51 ^ 3flEi(10) ^ S^i^f 
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afl€(18) a}oH #7l ^ #e-l^(14)^- ^7} -tf^l #*J^ Bfl^(i4) 

o] ^#*Kr ^(20, ol«WM ^ ^1 7 K#, 1)°fl al- 

ii}- ^-71 ^#^(20)^ -S-^oi ^ ^-Bfl7> #*1°1 ^"Bfli- 

€3^1 7l £)i*fH ^(^ui^l)^ ^-^o] 3flli(16H ^ €&1zl(14)^- 

^ ^^^(20)^1 ^^-g- #71 ^#^(20)^- 

<23> ^Xln]: ^ ^^^l #^ol 4l*HH^, ^ #&|ZL(14)1- -g-^^ 

si*}^ ^(lO)^ #^o] ^-^nv 3()^(i6)ol o^S^l «^ ^#^(20)^ 

^^7]. ^ o.^ ^Wl ^ AV^l ^ *V7^1ofl *Utbg: «>A^ ( ^-^g^ 

d ol#^] 3.71 l:7>^-*|-cf . S?!: #31 ^1-2-3 i*HH 

^Bfl^-i; ^-^^l-Tfl ^^s:>7l^ ^-f^ ^* 3.7}$) **o] 7 } ^^}7] . o] tt)- 

gj. f z}- #^ol ^-;g<i| #Efl ^sl7> <^*>*1 SMI £]JI ( ^1 cfl 

£M **}-^*IH ofl^7> ^«V7l 3£ -g-*fl^H 54^. atb ^ ^7> #*Kr * 
^ 3^S(20)°1 #ein(14)^ ^#^Kr ^°fl *>M-^: ^7]7l nfl-g-°ll , ^ #31 ^ 

3J-3. $1* 7^%V ^o] 7 > ^ Ml^o] ^*VCK 

Tg^jol Aj-^ol 7l^ Jl7> ^ ZL ^12: ifrHI * ^l^Ml =L ^^°1 $1 

<25> -g- t^S] Cf^ ^Sj£-, ^ 7fl^ T^l^Tr A o V ?l 0 l 7l<3 ±.7} ^ 
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§^nV Sfl^o) ^^ofl ^7fl*>^ ^ *V^. ^-^ol ^ 

€^ ^^2] 3_7]±r ^fl^ * ^olofl 5}-^-£M ( sfl^ 

<27> <#7] ^ 42-^1;^ ^Sl-71 ^tb 71^ ^*Kr, ^ W ^Hl 

Ais. <i<>|7H tfl^aj o_3, tifl^l^ ^ sflBil-* S^-t!:^. *\3. ^iL^cr # 

^7-1^1 sfl^ol wfl^l^rf. ^"71 7>^7n^l «l*Hhi: ^l*>7l ^ ^ 

tifl^ol ^-71 ^ sflEil- ^ sflE^j ^7l^ Sl^Sl^ ^71 

3Xfl^S. ^ 7>l£7HV*ll tifl^t}-. ^>7l ^ ^ 3fl^# ^ 

^Hl^* ^wltb ^r^l 7l^ol till *1 €4. 

<28> ^1-71 7>^7l*J-^ 3Xfl^^- 7Hfl*m KiE^r ^1^*1 H 4^ ^ ^ Vl W #*Kr # 

<29> ^-71 ^ yfl^^r, ^"71 2flH# ^ 7>^7]%M1 sfl ^ #6fl tifl*l^ Aj.j=L 

^^M" ^r^m A o^ ^ **1H ^-71 *l-u}.o] afleloU 7j 7 p-l 
^Sl^r ?A°] «>^-^^. 
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7^n||. ^Jf-s>^ ^Bfl ^-71 t}-§- *}i4^ 5L?A U A £ 

31> ^A}^ofl clo^ , ^"71 -S-^O] 7l«^ ^7>^, #7l lr^# ^ ^.S ^ »g 

O^A^ ^71 *K5L^ 7l# Vfloll tg^jg a CfS. J^^ah ^71 

tifl^l€ Tfl^E 5}0}3h *>^- Vfloll #7] ^cgnV^ ^ 

i^-*V4. ol^ ( AJ-7] #J=L ^ ti flA} Aj-7l ^ c^o] ^ A>o]^A^ Ai=-7> 

till, ^"71 7}£*1*J-*f) 3Jfl^ ^-7] ^ ^^frg- 7>S ^ 
^ ^-71 ^*Rr ^Ai^l ^ 

A o V 7 ] Aj-Jf ^ Hfl ^ ^ ^) J7 Aj-7] TflolH e}.o)ofl 7>tb #3H>*1 #71 

j=31<£ *d^* ^^tt #ff-« ^^S, ^7l <K3Lfe <Hl 

tl7l ^£r, ^71 ^-S- JELSfl*) #^g- ^H^JL, ^71 ^ ^ tifl^Hl ^7l 
<?!7>*>oi ^7l 7}^%>*ll ^SJ^rf. 

<32> ^UHH &0^ f Aj-7] J^n}- aj)^ S.^*}^ , <#7) 

^}Jf ^^ZL * ^Jf s.a]^ *}3flS ^s^- b]e|-^-^- ZL 

<33> #7l ^ ^"^^ -e-^S.^. ^A^> 7 ] ^-^Ol 71^ i^, *^ 

^S^. ^ti]s]-^ ^o] 2)]^3f ( ^1-7] ^>^ol ^-^n]- ^^^Vofl afl 
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S\JL #7] ^#°] #<§J^ ^-7] ^ ^#^#^1 3^ ^#*Rr ^H 1 ^ t!: #3 

Sl*!^ ^71 ^ ^ i^nv a]] #ofl tifl^m W ££^4, 

^71 #Jf ^Hl Ufl*!^ #7l ^<a^# 4**Rr W ^ ^f-Sfl 

A^ t}l^9] 3flliofl ^7l^^.S <g^^ WlHS^O]4 ( ^>7l ^T&O] f-^nl- Bfl E} 

^ Sfl^S. oVeflofl Hfl*]£! 75>«- ^^^-sf, ^-71 ^ ^<2^ W*Rr ^ ^ 

I» -f-^ 4^ ^uf^ sflEiofl ^7]^ ^^1" 

<34> 0} ^AHl^ o^o]A^ ^1-71 ##o] 7}<$ i^, ^>7l ^^3.^ 

^"71 aVS^II 7l^r v|H ^£ c^o] cgc*^ a> 71 ±SL ^ cgcrf ^ ^efl«y AHo} 

l&HSfl 71^: #ofl tifl^^ TflojEi efolo!]-, #71 iflofl afl^ElJi #7l ^ ^ 

<£nVoj ^ Jf^ #sflA-] AV 7l =eflO] cgcdofl ^7l^ <S^€ ^ 

<35> #71 ^-tgo) S-^s.^. ^^>7l o^l Aj-^ol 71^ Mfe, *^H1 *^ 

^l-§- ^ltb ^$.°) 3flH4, ^"71 #^o] #^°v ifl^s]- -f-^ ^13 #ofl 

51 Jl #^ ^#^1 ^#*Hr *fll ^ ^€4, AJ-7] Aj-^o] ^^32]. ^ 

^ ^Hl tifl^£|ji cfs- #Aj ^igofl ^7] *fll ^ sfliH tflslH tfl^l 

^l^Rr *H2 ^ 2^4, ^7l *)]2 ^ ^7l^O.S. <a^€ 7^%1 #*1 

B^d4, ^71 *)]2 ^ sfl^ofl ^7)^ o.^ ^tlltb 

£^1 7l^ 5Lf-?lcf . 

<36> ^X\d\}6\) <&0]X] t #7] ^.#0} Hfl^i ^ ^ ^7} 7^%V ^ 

AVojofl Aj-H. ^<gnVo] 7fl^^>Jl, #71 7H V ^1 a fl^l^r ^ V 7l Aj-«- ^ 
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^ ^ej ffi^f J§-sfl av 7 | *fl2 #7}*\SLS. <£^5\JL, #7] 

= Sfl^ofl ^7l^O.S °H, #7"1 7-1^- Hfl^ ^"71 ^-^ol #^nV sfl^ 

<37> #71 ^-^o] 71^ ±.*HH, A o V 7l A ^ ^ #^ZLS^ ^ ^*Hr 

sq. ^ ^4HH -*7l sflHi^- ^-71 

^ ^6j) X^h=h °H, A o V 7l 3^HM ^ol^ ^-71 ^^HM " 

Tflilx} *1^7> ^ %6] v}B±2\*}r}.. o]6\) ttj-e}- Aj- 7 i ^ ^-§; #H ^ 91 

<38> Aj. 7 l t^^l S-^-ir-t- ^^}7l ^ 7l<3 i7> ^ ^ 

#^*V ^ofl ^^tK °H1 ^"21- *^ 3^3^ *1^7> 7>^7]%V^1 #^51 
*^ ^#^1 Sflliol -^ofl a^H, ZL ^f-^im g}=7fl ^^AS-*! 

<39> Aj-71 ^ ^o] ^^ 7 ] o}^ 7l^ i4 W 0 >^^: ^ 7fl 2] ^ # 

<40> ^jflaj %7] S-^^g- ^*>7l ^ 71^ 31S ^^r, 

1- ^wl^ 7l*# ^1^-^ ^711^, ^J-71 lr^# ^^^<^1 ^17H 

O.S JE^-I- ^ ^ ^711 2]- , i^^ V ^"71 
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^ltb 7>^^^1 sfl^^r #7l tb ^ 51 ^ sfl^l- *>°H ^*H^ #31 
^ Aj-7] cj.^. s>u).o) j^nV sfl^ofl ^7}^SLS. <£^.5\^r ^ wfl^l* ^^"b #31* 

41> #7l «j-^oll ^O^, #7l tb #3 #7l 1:^1" SKb^^H ^71^ 

_0 S cg^^xrs- ^- 7 1 sfl E| ^ *H °J *1 #7l <g *1 

c^nl- jrfl^ol #6fl #7l <^Al 3fl^ol ^-71 

e> £ ^n^ sflHi^S. ^-^SlS.^- #7l ^^nV 4V7I ^1 Bfl^^- SflE^^ 

^ olnfl, ^>7l 7>^^"%V^1 «xfl€^r ^*Rr #3lxr, 

#7l ^<3^ ^ ^ E 1^ tb 7]-^^^l #71 ^> 

Jf ^ #7l tb ^ 2fl^ A\o)o] ^-j}6\] ^*Hr ^l^, #71 7>^7l *J-*U #^ 

<42> ^ ^Al^cll &oH, #71 tb #3 H^^- sfl^, #7l 51 ^ #4| ^ 

^*}JI, #7l ^<£^ ^ £^1^ 3l|Ei^T5H 4 1 Si^K °H. #7l 71-^7-1 *j-^l 

^-^nV jflEi^, ^>7l ^ 51*b^ ^fl^^T Sfl^ tb ^ , 71-^7-1^-^1 

#71 #^f ^ #7l tb ^ 51 ^ ^flU ^"Ti^l ^^KH, #7l 7>^7l^- 

<43> <£ ^AHHl ^OIA-I, ^-71 51 «i^*Hr #7l «b£^l 71^: #<*fl t}^- 

^nKg. f§^^ ^-7^1 Sf, #7l ^ ^^^1- sflE^^H #7l ^#^* ^ 

#Al 71^ *>^- ^«-# ^741^, #71 ^ ^ ^4-^ #^ZL 
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Till- a^tj-. 

<44> ^A]0fl6|| ^O^, A o V 7 ] ^-4=- Wfl^^; *Rr #7fc, #7l 7>^^*J-^ 

sfl^oi 3^ -a-ofl ^^sfe #7l #^f sfltl^ 

§H #7l ^ t^nV ^ 1-^1- SH^^Hl ^7l^AS 

Cf^- S}v^ SL^nV ^ #31^, #7l #^- ^ 

^*^r *H4^r #^f M #5-i^» «^*Hr #31^, #7l #Jf- £ #^ ^ § 

e^n ^Hl ^*Rr #*l*h #7l ^ *«El\J*Kr 

<45> W>^-^^ $i<H^, #7l «V£^1 7l^# ^l^Hr ^lfe, #7l £}" 

aV^^# 5£ ^ SHi<8^ #7l lr^# SH+Sl^ a>°H ^*1*> 

^ ^ ^31 °J 3^-8: #7l *}Jf xflofl «§#*Hr i^W. 

<46> ^-71 ^xg<£| S-^S.^- ^§>7l #*I°1 71^ i^} *fl2: «o V ^£r, ^ 

^ , ^eflo] zl^JL 7]}o]^ H]-£.S|1 7l^r #ofl ^#5^ #31^, ^ 

*fl #7l tiVS^l 71^ ^^SjSl, #71 ^ -g-«lH ^>7l =efl<?l 

ofl #7}2\o.3. ^ ^Sll^l ^*Rr ^n^, #71 ^ lELell*} Q^o] 

#°H ^ ^^"i" ^*Rr ^1^, #71 # 713^5- 

•g^fe- ^ ^ #eiZL# ^71 ^ *fl°fl ^*Hr #?1 ^ 

#71 1-eiZLofl ^§>^1 #71 ^.S. ^<S^- ^ #^°1 ^> 
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^is..3£iiBi^*H ^ ^ ##°i ^#*Hr ^n^, #7l 

Jf ^o^, SEH ^ #ofl #7] ##°1 ^fl^l ^« *H^> 

71 ^tt 5L^SV-i; ^*Hr ^cMl^, #71 #^°1 #^ 
#71 £#*M: SflBl^^H #71 ##ol $\Qo\] ^°]Z\$X°-^ #71 

#^°1 1-^^- sim^ ^^l-^l ^ 3 tb ^ sfl^ , 

S>M-21 ^^l #71 ^ S^ZLoll ^7^ JUL ^^>H^- ^*Hr 

, #71 ^ 51#^ Sfl^l" ^ #*H =fl^ # 6 fl #^ 

^^lsq-, #7l *>^f ^ ^7l^O.S. ££3*1 QS: *>M-^ H# 

nV sflBHl xj7l2]OS <^^Sl^ #^f ^ fel^f ^^Hr #31^, #71 #^- ^ 
#s1zlo11 #713 ^^51 ^ HflAi^- #7l #Jf #^1 ^*Hr ^ 

<47> #7l -g- ^^1 ^*>7l #^ol 71^ 4l*l- ^2: y o^£r, ^ 

3, <8 3 ^el JL 711 ols ^-8: ^£^1 71^1 *§^*Hr ^^1^, #7l ^^1^1 <3 

^ ^l^tt #71 «V£*{| 71^-Sl cfs- Jf-g-sHr ?l7l^ s ^<?§5iM #7l <3<*| 
ofl #713 ^^sl^ ^ ^*Kr #31^, #71 ^ ^efl^l ^°1 

*g>8€ 441" #°fl ^Hf *8#*Kr #31*h #71 &SL*i <8*H ^7l^O.S 

ol^Sl^ «5>Jf ^ €^ZL# #71 €f}-^ ?A<£^ ^flofl ^*Rr #31^, #71 ^ 
0V ^ ^ejj #EiZ! #ofl 5L#^M: ^*Rr ^T^l^-, #71 JE^i^M: 3flE^3T>^ ^ 

S ^^1*}^ A^S- tfl^ol *b ^ 5L#^ 3fl^#* ^^^Sl, <^ £^1 

^ sflEjl^ #71 ^ l-S^H^l ^#^>£^" ^^Kr v} 2 ^^ #71 ^3" 

21 £#51- 3fl^l:2l ^^1-^1 ^#^>£.^- #7l ^-^1 ^fl^i* A >°H1 
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51^o]EL 3fl€# *8^*Rr ^711^, -S-71 l-€^ v A oHl #Jf 

^cgnvo. tg^- ^^lsq-, ^-71 *}Jf ^ #eizLofl ^7|^il <S^sH ^ 

*>i4^ 5L^ 3fl€^l ^7l^^.5L tf-f ^ *§^*Hr #31^, ^"71 

Aj-Jf ^.SjZLofl ^7]^ S tiflA}^ %7] Aj-Jf Aj-ofl ^*Hr 

<48> Aj- 7 ] $ ^ Sfl^i^r, 51 2fl£l^ «H <5>^- #3^1 

£7)*\<L3. <M3^ ^fl^* <9a1 sfl^ol ^A^ ^ 

^ ^7l sflB^ sflE^*}^ ^Aj^ ?M h}^^. olnfl, Aj-7] Aj-^ol 

zfl^-g- #7fc, Aj-71 * °JA1 SflBi^- 3flE^ * , ^ 

<49> o]eH A i^ S. 1 ^*^ ^AloflS.^ ^ 

A o V ^°l 7l^ ^ ZL ^2: « 0 >^ <*U ^t!: %°)7] ofl^fl , 

^12: ^<HH *#aJ$I ^^5- ^a^s)^ l;^!- SK!:^*, TflolE ^ ^ofl cfl*> 

<^ s&tt l^^l 7l«, «fl£tfl, ^ ^ ^ v 

^ A d^^r ^^tj-. S a. ^^^1 tfl^- ^^-^j. ol«fl* ^sflAi 

S^lr^Ai ^1 *>M-^ Aj-^o] 7 l<3 ^, ^>u|-^ x| ois ^q-, *>l4^ til E E}^, f>}^2] 
-g-g- ^efl<?l e|-^l^ 51Al^>^4. ^^«V 7l^ ^ ^Aj j£L4iofl cfl^Ai 
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sfl^S. AVolofl Aj-^ol l-^BVol 7fl7lltl:4. #€^°fl A i U" 

<51> (^-^O] ±X\ 7-2z) 

<52> £3a^ ^ ^HH tc|.s Aj-^o] 7 ]<q 7fl^°-3- £^1*!- ^3 5. 

ojtf. £3b^ £3a^ 71^ I-r ^d-g: ^ 

£3c^ £3b^l ##<>1 7}^ ^>1" ^l^S. J£<^*r AfAlsoli^. 

<53> £3a, 5L3b ^ 5L3cS , A o V; ?l 0 l ^ r^7}^ ^-^ ^*S(xy ^>^- 

*d<£^(250) >isl(L)-l- ¥31 tifl^l^ cfl^l^ol *b ^-^ 51#^ 3fl€l"(260a > 

260b) ^ 3ifl^(260a > 260b)l- a>oH1 7 ]\^S\^ ^«°fl 3^ ^#*Rr #3 

ol 2)]^(300a)^: ^^4- tb 260a^ 

tiV5L^l 71^(100)^1 -ir^l- ^^^(140)^1 ^7l^o.S. <£^4. 
sfl^d, ^tfl, 260b^ A j-7l -^-^ol 2flTa(300a)°ll M-^-M-fe 

^]*>7l ^ «ti^(360, wl^El-oDoU ^7]^^^ <a^4. w>^-^*>^1, # 

71 5L*i^ aflBl 260a^ ^"71 ^ ^^^(250)-^ ^-f-^ ^ ^ZL(240H ^«fl # 

7i ^^^(i40)^i ^7i^o.s ^a, ^-7i *>m-^ n& 

260b^r ^71 yfl^i(360)^^ a}o]o]} 7 ^\^t}^ W ^^^"(330)* ^ # 
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5}^(340H ^7) ^ «1] -id (360) 41 $.7)*\<L£. <£^&r\. #7} #-*f 

«K330)£r ^71 ^ ^(360)3)- ^71 n& 260a ^ sflHOOOa) 

a>oHs. 7fl^*Vcf. ^-7] «> £ ^ 7l«(100)<flfe S ^^^(160)ol ^>7l 

^AV^o^(i40) 0.5. ^^7^ flji, on- ^ ^°J^1:(140, 160) # 

7m A cH 7ll o m ^(120)ol W. ^-^^#(140,160) ^ TflolE ^ 
(120)£r e^u^e) (access transistor :Ta)S ^-g-^H , #7l TlMs ^^(120)-& 

$jt= el-o] o. s 3j-g-tr^r. ^-3l°J ^(200H #7l ^ ^^^(250) iJH 

^ # sl 3.(180)* -g-*fl ^"71 SE. t}-€- SH+<8<3( 160)41 ^7|^ S 

E^- ^-71 ^«|^(250) vfl4| €^fl^r. <^7H # 7 1 ^ 250) 41 ^*fl #7l 

5L#^ ^^-(2603, 260b) °1 #7l TflolS Sl-9J(120) £ ^ H.3l°J ^(200)J5-S Jf- 

<54> 5xfl^(260a)^r ^ #&|ZL(240)^ ^-^^(260ac)^ $\ ^7] 

o] 3fl^(300a)4 ^#*Hr ^#^-(260ai)l- i^^f. v\%7\*}3. 

(260b)^ ^ €^zl(340)°4- ^#*r^ ^ej^-(260bc)^ ^>7l ^^.°] ^ 
(300a)2r 3#*Kr ^#-*f(260bi )# i^W. #7l ^#^(260ai , 260bi)-8r #7l €■ 
^«:(260ac, 260bc)£| ^^l^i A o v 7l #&°) sflB^soOa)* 

5)o\ o^cf. 4>7l ^#^-#(260ai , 260bi)2l ^ol( x ^ « C V^ ^1^)^ A};*! ^o] ^aJ- ^ 
^ tr74lS 7>^tr *M1 ^^fe- ^ol ti>^-^^>cl-. fV^ # 7 1 ^^^-#(260ac, 260bc)£- 

#&]Z1(240, 340)ofl ^sq^o) §>7l nfl^-ofl *fr 7 ] ^#^(260ai, 260bi) ^ 
^tfl^o.S c-1 5L7fl 
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<55> "#^1 ^ ^fl^l-i- A >°1^ ^^(D, ^ 2fl€(300a)^ ^ *1 

o] w^^t)-. S^aj- sfl^-i-(260a,260b)3l- 2im(300aH 

ol ^-^nv sj)£l(300a)^ <# ^l-ofl *^ ^#^*(270a,270b)°l #^ 

^ 1- (270a, 270b )^ ^ #^«- ^^l^l^l ^«fl^^ 7>^tl: ^ 

<56> o]^- ^ -M. ig-^ofl 4^, ^ ^ 270a, 270b) ^ 

(260a, 260b)^ ^l(t, ^ ^ *l^r) ^ sfl^^(260a ,260b, ^ 

260ai, 260bi)^ ^°l(wHl ^^4. 51 ^ 3fl^ : i-(260a,260b)^ ^°Kw)tt A>^1 

«Kw)«fl ^*fl 5)-?-5l7l nflM, ^H^-i-^ ^MCO* 7}^ gj=7fl f-A 

#^ 3#^(270a, 270b)3 ^Tfl ^ ^ 9X^. ^MKOfe 

<57> a, ^ o] Aj-^o] 7l<^ ^ 7fl, ^ ^ 7fl<=q ^#^l-(270a, 

270b)^- ^*}?>}7} nfl^l, 3HK^r, ^ < D* 7.>-§-§}c^£ ^ afl^ ti];^ # 

< 59 > ^ tfl*>o} ^th^h £3a^l ^# 0 1 71^ ^tt -1- 

7> 5)S£olcf. £ 3a ^ 41- #3fc*M, ^-71 wlmeKlOeO, BD^r ^H^ji, b}- 
*1(WL, TflojE ^ 120)0]] Bl-^ ^oj-o. o] 7 >^ji ( Aj- 7 1 ^ c^o] £^-(200, CDD^l 
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<&^& <&7\tt. °H1 ^ *S.7> ^"71 ^ = 31*1 #^(CDL) ^ >*7l 

«l^E}-oi(BL) a>oH1 7\x]±= ^-fr 1 ^ ^M*l (Jule Energy) 

o\] ^7} ^&o] ^.ajnj- ^^(Rc)^ ^ ^#^s.(270 a , 270b)^ ^ ^7> ^> 

Tfl ojufl, ^-Jf j=2fl<£ *1^(CDLH 7}f$\x\±r ^ 3 711- # 

71 7V«fl^l^ KPEfe <*HH*])°1 m^^lJl olofl ^ ^#°1 #^ol 

^ ^ H]^^ Aj-BflS. 7 >xl7fl €4. ^ 650 £ ^O] 

^1 7>*fl^7fl ^#^1"^ ^*rJL, ^^1 40051 ^ 

<£o) ^ ^^s-oll 7Hfl^7fl 5)^ 1-^^ #Efl 

7> £4. 

< 6 i> cf^-^ ^71 tfl^H ^-f- £L3l°] ^^-(CDL)^r ^*H7l 

JL, ^7} V)B.^9l(BL)*\] Q7] o]7>^S^l £M ^J^tf. 

me(-<a(BL)# **fl #*l£H fe^ ^7} ^t^tr. 

<62> 7l«^ ^2: y 0 >^) 

<63> o^Hl^l^ £3a £3c<^l Ji<^ 7l^ ±.7\$\ *flS ^*\] tfl*M ^ 

# tr4. 

<64> (*1U^H1) 

<65> £5a Vflxl £5g* tf^l 71^ ^2: *fll^AHH- • 
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-66> £5a« %2i*\&, *#3*1 y o Vl 3^ 4i7}-g-sl ^S°l ^, ^r£^l A 

^(lOOHl ^$L+ <^(140), S.eflol <3<*i(l60) ^ Tflols ^^(120)^.3. ^#=1 ^ 

H^xl^Ei7> #7l E^T^E^V ^£^1 71^(100) ^^<^1 ^ *fll# 

3KK190H $#€t}. Tfl^siH, # 7 1 M^l^B^ ceflo] <g<*>(l80H #7l3-° 

^ ^4^Hr ^ ^efl^l ^^-(200)^1 #7l ^ *fll#2Wl90) #41 ^€4. #7] 

JELeil*] ^^-(200) ^ #71 ^ ^l#S|-^-(190) #°ll ^ ^12#2W230)°1 ^# 
s}tf. #71 <5>-^ ^l#S]-^-(190) ^ *>Jf- ^ll2#2l-^(230)ol s>^- *i<3^(250)^r 
cf. ^-71 *}Jf ^l2#2l-^-(230) #41 #71 ^5- S^^liB^ cg<*( 140 )ofl ^7l^ 

JLS ^*Rr ^£1(260' )ol ^€4. 

<67> ^l^AS., #71 J=31<?1 ^(200)£: #71 ^ ^1#3-£K 190)^8: ^b^H 

#71 £131*1 ^^(160)<H1 ^#*Hr ^ #&|zi(180Hl 31*11 #71 JELefl°l ^^(160)oll 
^7l^ S ^ £ ° s v ^^l w>^- ^ ^ 

E«l-a- ^ ^ ^}JL ^^sl ^#41 H*HM* f^*Kr °1^ ^>^7>^1 

S., #7l <$X\ 2flH(260')£r #71 e}-^ ^<a^(250)# ^r-g-^m ^ €^ 

(240)# a o v 7 ] cg^ (UO H ^l^iS ^^^4. 

<68> w>^- 3]^7ll, #7l ^ #eill(240)^ #71 ^ *H1#§W190)* ^**H #7l 

^^.i ^^(140)^1 ^#*Kr #3^(180'), #71 ^ ^1#2KK190) # 6 fl # 

7l ^1^^ #5-1:2 U80' HI #71^.2.3. *§#^ 4 = (200') n?)JL #7l 

^w. ^]2#Sl-Bl-( 230)1- ^§-«H #71 £7-1 2fl = (200')^l ^*Kr *H2^ l^H 
(220)3 ^£[4. ol 7g -o, #7l ^ J= 31*1(200 H *§#€ nfl, # 7 1 *fll^ #B]Z1 
(180') ^ 51*1 3fl = (200')7> -S^H ^#^cf. #7l ^112#^-^ #71 €• 
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@> 2flH(200')«- ^#^1 ^Bfl^o] tg#3 ji a^H SL^l^l ^zj-sM ^12^^ # 
e^(220)7> *8#^tK e>lo^ £^^-ol #71 *(12^ 3.(220) £ ^ *ll2#3^ 
(230) #ofl ^fl^^H #71 *fl2^ #&|ZL(220)^ ££sq*r #7l 

<gAl 5fl^(260')ol *8#^t).. 

<69> #71 *fl2^ #&|ZL(220)^ #71 51*1 BflJE.(200')# ^#*1 7l^r ^EH? 

(Ti), ^sj- B|^(TiN) n&lJl ^31(W)^ *>3fl3. 3^3^. 1^, 

<70> #7l *Ja1 iffl^(260' <|#*>JL 200-g-^S^- 

^lS. ^"71 ^Al JE*l^ ^^(260')^ ^Mlfe %# £3* 

*r AiS^i 7>^tb ^=7fl ^*Kr £ 0 l Ta>^ai*>rV. 5E, A>^l tt^l <^l*> 

<7i> ^ £5b« -*7l ^^l ^^(260') g #7l <5>^- ^^^-(250) # 

ofl #j=l ^1^^(280)01 4|*tfl, #71 #Jf *)U#5^(280)£: ^ 5000-g-i 

< 72 > 4^- 5L5c# #2:3H, a>^1 qz} &t%X\ #71 #Jf *lll#3^(280) £ # 

71 ^Al 2fl^(260')^: ^tb^. #71 °Ja1 3^^(260')^ 

°>2lN 91^ #-71 <5>Jf ^l#s|-^(230) llJf* i^l^ 7fl^(290)7> ^SlJL o]cfl 
n%e> #71 ojAl £ ^ sfl^(260' )ol #7l 711^(290)^1 St\f%*\ *\3. <I<H*! tfl^^oi 
^ 7flSl 5fl^-i-(260a ( 260b)S. ^ 260a^l *>^- S^^r 
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#7l *fl 2 ^«j «ein(220)^l #7l 7fl^(290)fe #7l A *fl€§ 

260a, 260b^ H , ^ ^Jife ^31- (265a, 265b)* 
<73> cj-^- £5d« t^5f°1 , ^71 afli=H€ ^1^^(280'), ^ afll-M- 

^(230) ^ ^ sHU*^ #^^(265a, 265b)* Sfe 7}^^] 

(300 H ^-^€^. A c v 7l 7>i£ 7^*11 l-^^(300)^r £3 #3H «13J1M ^Hr 

#^S.^ f #3H °fl^tfl, GST^S. #7l ##°1 #^^"(300)^: <4| 

sfltfl, 200-S-^Sl-^ ^#€^. #7l 7>^^%^1 1-^^(300)3]- #71 

51 ^ 3fl^-l:(260a ^ 260b)^l ^*(265a ^ 265b H ^^l"(270a ^ 

270b) °1 

< 74 > 4^- 5L5e# , a>^1 ^ ^-*fl #7l #^o] #^QV(3oo)*- ^z^} 

<*] ^ cj^S. £-2^ #^ol 3ifl^(300a) ^, #3l 0 l 7l^_ iB<>l ^^^i=f. ^"71 

#;£o] ^-^nv 3xfl^(300a)^r #7l ^ 51 ^ sfl 260a , 260b) a}o]o} # 7 1 7fl^-Jf 
(290H1 ^#sH n <£ stfol #7] - 5^1$ sfl^-i-^ ^11: (265a, 265bHl ^ ^ 
#71 S.^^- 3fl^s.o] ^^s.(265a, 265bH 33 3^Rr #7l #^1 # 
^nv 3flia(300a)2l ^#^l-(270a, 270b )°1 ^cf. 

<75> 515ft- #7l #^ol ^nj- sfl^(300a)ol ^£ *KE*fl 7^ 

o,] #«_ ^2#^-^-(320)^l ^^^4. ^"71 #Jf ^2#5l-^-(320) ^ #^f *fll#5|-3-(280) 
<>1 #^f *i<?i^(330)* ^#W. 

<76> l}^ £ 5 gl- #7l #-f ^3(330)* sflB^s:}^ #71 *112^ ^SlZL 

(220 H 3^MM 51*1^ 3rflBi(260b)* ^#^171^ ^^*>31 

f^*H Sefl -^zl(340)» ^^W. ^7l #sin(340)^ #71 ^12^-^ # 
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eizL(220)^- # 7 J ^ #&|zi(340) ^ #7l £ 

<?1^(330) #4| ^ sflE^H ^ #e^(340)^l ^7l^ o.S. 

^*H^ ^ wfl^l, ^ wlHeKi(360)* ^^^ Vr >- ti me}^(360)^r 1^, W 

<77> (^2^Alofl) 

< 78 > cj-^ 516a vfl*l 516e«- %^}^ £3a^ ##ol 7 ^ ^2: ^3 ^ ^ 

< 79 > H5a tflxl £5gl- #2:*H *fll^H^ ^^(3003)^1 

i^sv 5fl^s.(260a, 260bH <§#€ *8#£l&i=h ^l^, -g*H3 , 

#7l ^V^ol ^gtq- sfl^(300a)°l 3fl€l:(260a, 260b) Jit* ^ 

<80> ^ 5L6a«- % 1 "S*>^ ) ^l^AHloflA^ ^o. s ^5- S 31*1^1, ^--S- 

^-eflol ^^-(200), ^ l-s]zi(240)7l- 3s #^°1 ^.^^-( 30 o)ol f>}^ 

(250) ^ *l|2^ #B]zi(220) ^1 #7l #^°1 ^-^nvooo) #ofl #^ *lll 

^>S)-sl-(280)c>l ^^t}. 

<81> t}-g- £6b» ^S^H, #7l ^lAV2}.nV(280) ^ #7l ##0] -§-^(300 H 

x}$}3, $\B\^S)o] ^o] 7 }<q 4., ^ ## 0 1 3fl€(300aH #7l # 

£o) 5fl^(300a)^r #7] *H2^ #51^1(220)^ $icf. 

<82> cf^- j=6c« ^S^M , #7l #*Io] -i-^nv sflEi(300a)ol SKE.31 7l^ 

^r, #7l ^2-g-^j §^(220), #71 *}^- #5^(250), sflE-H^ ^1^>^ 
(280' ), H*)5L #71 #^ol ^tq- sfl^(300a) #^1 £^^(260)01 «|#€i=h 
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o)v$ t ^-7} ^ ^ ^7) ^&°) sH^(300a)^l *^ 

(270a ,270b)* tlr^W. 
<83> Cf-g- 5L6(M- ^S^H, ^>7l £^^(260)^1 ^flE^SM *\g. ^ *H ^ ^ S. 

^ 3 fl^l-(260a ) 260bH °11 , 51 ^ 3fl^(260a)^ #7l *fl2^«] 

#&|li(220Hl ^7] ^jAS. ^ ^7] S.^ ^^(260a)^ ^ S^^r <#7] A}2^ 

^ l-ei-L(220)oll 

< 84 > cf^- £6e» #^H, XU^H^ ^^^l-Tfl, ^ ^2^^-(320)ol ^SlJL, 

^^]ZL(340)% tj-s- ^uj-o) afl^(260b)<Hl $.7]q°.3. "g^Tr 

5}<y(360)°l 
<85> (Xl3^Hl) 

< 86 > 4^ j£7a ^fl*l H7e« #2:§>^ 5L3a^ ^<=>] 7}<% i4 ^1^ S 

<87> afll^UH^ 7^o_ i Oj A ] ifl^(260')ol *§ A 3& °1^<*H ^ 

(260a,260b)°l ^^5\9X^, ^Hl^ ^-f , 5=^ *flli°l 1^3*1 

<88> £7a« #S*H, XU^HH*!*!- *«a^r ^^-S. S^^l^B-1, ^-f- 

^(200), Xl2^ #ein(220)ol 5L3l^-(260H ^-f XI 2^^" 

(250) ?J Xl2§-^ « el 3.(220) #7l 51*1^(260) >iH ^ Xll-S^ 

(280 W ^^^cf. 

<89> 5L7b# t2^H, tfJf ^11^^(280) ^ £.^^(260)* *HE^*H *\ 

3. ^fl^ ^ °1 ^ t> ^ ^ € ^(2603, 260b )-ir H^W. °H , tb £ 
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^ *H^(260a)£: #7] *fl2^ ^£\=L(220)°\) #7}^SL3. ^^t}. #7] S.^ 
#(260a,260b)£r 7fl^-?-(290H ^ *\5. 91°-^ , =L ^ 1"( 265a, 265b H 

< 90 > tq-^- £7c» , ^>7l 51 ^ 3fl € #( 260a, 260b H HV5.*fl 7l^ ^ 

°fl #3l 0 l #^(300)°1 3^€th ^71 1-^^(300)4 ^71 sfl 

€*(260a ^ 260b)^ 4^^(265a ^ 265bH *^ ^#^#(270a ^ 270b)°l 

<91> i£7d» ^"71 #*I 0 1 ^-^^-(300)01 SflE^SH -*7l ^ 

n> 3ffl 260a ,260b) a><>H 7fl*fl*"M ^ #^1- (265a, 265b )°fl 3#*>^ ^ v ^°l 

#lJ^ JflfiOOOaW 

<92> cj-^- £7e« % V 2:§H, ^ll^^H14 ^^-S., tf^f ^2^^(320)01 ^ 

sqjL, ^eh ^eizL(340)« **fl*l *W sfl€(260bH *1 713.2.3. 

Hi S el- °1 (360)<>1 $^th 

A^oflA^ ^<HM-^1 ^ 9X-Br %o]t)r. 

$4. -M^°l o>u|el- s-^^^^^ofl q-Bj-q. , nsf * 

^ x£<j\ ^oji ol^ £ £ x>o-|^ o. £ ^ofl SH^S^o) ^ ^oiq. 
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<94> o]^d\]X] w>^- ^o] t M. ^igdfl trJ-Hig, ^^-ir #^ <r & 

o.^, o}6\] ^V^ol 7l<^ ^>^1 £13^ ^Atlr #H SW. 

<95> St!- n}^^, #^ ¥ 7fl ^7fl^r>7l nfl-g-<i , ^3 <?1 

ih7>sq- til57§ nfl, ^-<atb ^-fHl ^^H ¥ afl^ y l*R v *r 9X^r. °1 

<H1 44 tl7l ^-*HH #4 P >^1°1 ^7>*>ji «o v *m *r 5d4- 

< 96 > at trl-s.^, ^V^f ^ ^ #°fl #^*>7l 

Hfl^l, 71^ ^ <g<*£] ^ol7> « °H 44 ^ 5)5- 
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11 

^ ^ *ls H^^H tfl3)a}o.3. «fl*l€ ^ *fl€*; 

P>^iL^ ^-71 sfl^so^ art #4 3}^ tb ^ 

jf^q- sfl^s. A yo]d\] afl^j^ 7V^^^ sflBi; 
all ^ # ^ ^ *>M-^I sfl^l 7 d7l^i av«. =4* ufl^i; ^, 

#7l 211 H^s. 7^7-^1 ^fl 1 ^ S^o]) tifl^JL ^-71 ^ ^ 

3)1 f 1 ^ §>uf^ ^fleiofl 7j 7 |^££ ^Hi^ ^ ^£^1 A 

^ 51 ^Rr A o^°l 7l^ 4i7} ^2. 
I^^ 1 " 2] 

Tfll^l 

^■7} 7>^^%^1 ^fl€^r 2-^}$= 71^ 4l7} ^2:. 

1 3] 

*fll^l 5^1, 

#71 ^ ^ tifl^^r ^7l ^lllil- ^ 71-^7-1 ^V*fl 3flH ^ 0 H1 tifl^m A o VJ f" 

^<g^ ^Jg-^ Aj-w. 3.E« §^ZL# **1H ^ ^-O} 2flfioll ^71^ 
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3^3. 7}<$ 4i7> ^2. 

3- ^71 *}^f iflcfl tifl^^ 7l)o]E B|.ol ; ^ 

<3 4l7> ^p-S. 
[^^8" 5] 

A o V 7l 7>^^^1 AV 7 ) ^ 7f^ ^B} ^ igS. *])7)°\} 

4e> ^-7] tM3*Ht 7>€*1M #^<3} ^ ^2:7} 7 1 

[^T 1 * 6] 
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#7} ^"71 ^-f- -eflo] ^ AH°1H #-ff-7> JH« nfl, #7l 7 > 

«^ ^^Ir-i: ^*Kr 7>^x-1%Ml ^ ^7} *&*Rr 71^ i7> ^ 

8] 

^"71 ^ ^ ^]=L ^ ^ #^ZL^ Zj-Zf ^BfiS ajf^ El E}^-, 

E^B)-^-^- ZLEjjl, ^^S31^ A o V ^°l 7]^ ^> 

9] 

A oM #^"4 ^€^f Hfl^l^zi ^-71 ^-^o) 3flEi^ 

^71 ^ *J<£^ ^Hl tifl*l£U ^"71 #J=l ^r**m ^ 

«" *«fl^ <^ ^M"^ Sfl^ofl ^71^0.5. HlE^o]; 

^"71 tf^oj -g-;^ sflBl * £^nV j^S. yfl ^ ^ ^H^; ^ 
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ofl ^71^ o^-g- ^. ti l^V ti_V£^l S^Hr 71^ i*} 

10] 

>S-7i iii ^-71 *h£*ii 7i# iflofl ^31<y ^ ; 

Til 

[^Jt 1 * 11] 

^-7] 3fl^^r ^S)- El^^-g- i^>^- A o^°l 7l^ ±X\ ^S. 

12] 

^iio%hi sa^i, 

sfl^^ 7}3. ^ei JLjeL^ ^ M}7}«\] n^-e} a o v 7 ] ^ 

*Kr tf^o] ^ ^£7} &f>}51 o}6\] Ttj-E^- #7l ^#^lr°fl 

Wl^i^ol 7 )<q ^} ^S. 
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[3^* 13] 

<# ^i*6fl ^ ^#^1:* ^ltt A o v ^°l l-^^ ^H^". 

^-7] ^-^o] i-^nv sfl^si- -§■«*] ^ A oHl yfl^ls]^. ^#^°fl ^*Vb 

^-71 #*i°l Sfl^jq- ^ 3gig #611 Wfl^Sl^l ^ *^ 

#71 *fl2 ^ 5fl^<Hl ^7l^^.S *fl^; 

^-7i ^i2 ^ &7]*\SL2. ir^# ^5L*fl 71^ 

14] 

*1U31H1 5^*1, 

A oM SflBi ^ ^ Sfl^S.^ #7] 7^7] WflAl A}o]cfl ^ 

<gnVol 7fl^*>JL, ^"71 7i"Sj- Bfl^ #7l ^ *3<3*M: «*Hr ^ VJ f ^ #3 

ZL» »«fl #71 *fl2 ^ 2)1^2)- ^713^ ^^U, 

#7l #^ol ^ ul ^ sfl^S-uZj- #7l «V&*11 71^: A>o] ofl *>Jf ^<3<2j- 

**ti ^71 xfll ^7l^ ^^Slfe 7]^ ^7> 

15] 
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Aj- 7 ) 7J- 3^0. #EiZL2f 3^*Hr ^^-¥-4 ^71 ^ f^H 

^ -S-7] bJ)^^ ff^aj # 7 } ^ ^#^ofl ^*Hr ^#^-1- 

iWfe A c)-^ 0 1 7l<*| ^> ^S. 
16] 

17] 

18] 

sKV^-i- ^wltV «V£^l 71^ *fl ^741 sq-; 

^■71 1-^1- S^SH ^7l3o_5L ^S}^ SL^^ ^*Hr ^^1^; 

^ 4^^sH tfl^^o] 2HEil-# ^nrRr #7fl<4; 

7^7i*J-^l Sfl^^ ^ sfligs- Aj-olofl ^S>ir ^Tjlsq-; 

#7} r].a f^o] £ ^n| ^fl^ofl ^7]^^S. ^Sj^r ^<*r «fl^# ^ *Rr #3) 
1- if^Rr 7l<^ «o V ^. 
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[^t 1 * 19] 

#71 £^bV sfl^ol ig}^€ ^jz|-1- ^-ofl tg^fe ^711^-; 

«J ^-71 51 ^ nm^r SflE^Hr #3l» i^Kr 7l^ i7> ^2: « 0 V ^ . 

20] 

^19%H1 5£°H, 

^"71 ^ ojA] c^uV sj]^^- sflE^ ^ ^ , 7}t£7i* £ Hl #^^8: A o V 7l *i<2 

^"71 7>^^^fl ^flE^Kr #7fl-& if-*Rr 71^ 4i7> ^2 ^ . 

21] 

^1118%H1 &<>H, 

^-71 71^ Aj-ofl s}^- ^<S^M: ^*V& ^Tflsq-; 
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^7) ^<a)«-^r ^ ^*Kr ^^]^; 

»1S 
22] 

-8-71 7>^^*J-^fl 3fl^o] ^ofl AVJf |o^B||. $^*H=- #7fl 

AV7I ^ ^fl^N^H y 6 V 7l & Sfl^l: ^ -^-71 1-^1" ^ 

^ ofl ^7l^iLS <£43*1 ^ *>M-^1 hz.^*] 7lfe #J=L 

A oM ^fl-r-^ W ^*Hr #31^; 

-8-71 ^ #ofl ^ 3^«H=- #31°+; 

^"71 ^ Ir^^* Sfll^*Rr ^Tfll- i^fe 7l^ i7> ^12: « 0 >^ . 
23] 

^118*^1 Sl<H-H , 

^7l 7>^7-l%Ml #^5. ^S^Slfe 71-51 i7} ^2: ^ . 
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24] 

#7l ^ B)Bj-^^0_S ^#3^ 71^ r^7> *fl2: 

25] 

#71 ^ ^ ^*Rr 

#7i #°il 3^*Hr 

#71 ^<?m- ^ S^^M" 3flEi^§>^ ^7fl# 5E^Kr 7l^ i4 aflS «o V ^. 
26] 

#71 7>^ 7-1^^1 3fl€* *§#*Hr #7^, 

#7l ^ °JA1 Sfllfi-g- 3flE^ ^ ^, 7>«!71%M1 #71 *|<3 

^ v #^ ^ #7l *V #3 51^^ 5fl^ A>ol^ ^ofl tg#*|-fe- #31 4; 

#71 7>l£*|*8-*H ^^Rr #*fl* S^fe 71^ 4l7>> ^12: 

27] 

^120*^1 

#7l #51*11 7l^r# *ll^Hr #31^-, 

#71 -i-^-i- ^-#^^* S.^}^ 2- *W ^#^^ ^ #7l ^-#<3 

^S. a>oH1 fl^ s>£^- Tfl OlM 5+^* ^*Rr ^^1^; 
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28] 

^o_^ <3<*j, JELeflo} ZL&lJl TflolE 7l * #°fl ^*Hr #31 

^7} W ^.eflol Z^o] #ofl ^^M; ^*Rr ^T^l; 

^-71 <$q<*ft xj 7 |^ S ^S]^ <5>Jf ^ #^ZL# ^-71 <5>^f ^<£^ 

^*Kr #31; 

aft s. 3flE^^<^ ^.5: n& ^ A o v ^°i *§^*h=- #3i; 

#^-1- ^1^*1-71 si^^g- ^ *Vfe #31; 

-*7l 3fl^^l ^ VJ f ^^-7> ^#£15.^- ^"71 ^E^M 

7l -##°1 ^-^nV jrfl^ofl ^^^^O.^ ^7l ^-^o] ^-^V sfl^S] <#^ta 

3^ ^#*>^ ^ ^ sfl^^- ^*>3, ^ *>M-^ 2=.^ sfl^ 0 ! ^-71 

^ #E"1^1 ^7l^o.S. ^<5>2E-I=- ^*Rr #31; 
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a o V 7 ) ffrjf. ^^nV ) i^nV *g ^-^ol sfl^ ^ofl #JjL ^of^ 

^*Kr ^Tfl* S^fe 4i^> «o V ^. 

29] 

±2.^ , ^efl<^ <^ zl^oL 7flo]E ^-i- a>£^l 7l^°fl ^*Kr #7fl; 

^7) <$*\^r *fl<*RV ^7} «V£^1 7l^ Cf§ Jf^-OHr #713 

^7l ^eflo] <^«ofl ^7l^o.s <2^fe ^ ^^Mr ^*Kr #31; 

#7l 2=iS||°l £^-<>l *8^€ ^ ^*Kr #31; 

a o 1- 7 1 cgctfofl ^7H^.S ^^l^ ^ ^ 

viH ^*Rr #31; 

#7l a>\if- ^ *>-^ ^ A <H1 £*i^H- ^ ^ ^ #31; 

2fl€« ^*V3, 5fl^^ ^-71 ^ ^ #^zH| 3#*>5^- 
#31; 

A>oiofl ^tS1jlM-oi= i-^^- sfln^g- #31; 

^-7] 2fl^o] ^£ ^4-1- ^Hl ^ ^*Rr #31; 

49-38 



1020020052728 ^ 2003/2/14 

# 7 i *\yf- M #b^zlo11 &7)q°-3. ^^sl^l s>M-s} *fl€<Hl 31 

<^^s]^ #«- s&lzil- *g#*Hr #31; 
Aj-7] #Jf ^ #e^ofl ^7l^o.S ^ wfl^d-i: #7l #Jf A oHl 

*§^*Rr S^Hr #^H 71^ ^7} ^2: 

30] 

*H291MI 91°]^, 

#7l *V 51 ^ sflEd^ ^*Hr ^lfe, 

#7l H^-g- 3f)&|^ «H #7l ^ #e^zioll ^7l^^.S. <a*l £ 

#7i ^^i^- sfl^oi tg^^ #°fl ^^M- ^*Kr ^l^; 

#71 ojAl sflBlol # 7 1 ^ srflBi-^S. #7l <$X\ 5L 

^ A\o]$>\ ^.H. ^cgn}- ^«- 7 > #7l *J<3^ ^ #7l ^1 51*}^ 5fl 

^-g- 3flE^^ ^Tjll- i^Kr 7l^ TflS « 0 >^. 

[3^3- 311 

^130^H1 5a°H, 

#71 #^oi 4^^. ^*Hr i&^lfe, 

#71 ^ <*H sfl^* sflB^ *V ^, -i-^^M: #71 £ 

#«-, #7l & ^ sfl^ A\o}c\] ^cgn}- #oll i§#SHr 

^741^; 

#7l #^ol #^nV^- srflE^^ ^^1» £^*Kr 7l^ 4l7>7l^ 4i7>. 
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